Abstract. Organic conductor (EDO) 2 PF 6 crystal shows a noble metal (M) insulator (I) transition accompanied with charge ordering, anion ordering and changes in the magnetic character and molecular conformation at T c = 280 K. This M-I transition can be also sensitively probed by spectroscopic method. Here, we report the reflectivity change in (EDO) 2 PF 6 crystal induced by the irradiation of weak femto-second (fs) pulsed laser (pulse width: 120 fs) which has been observed utilizing the pump-probe technique. The photo-induced spectral changes strongly suggest the occurrence of the very fast and highly efficient photo-conversion from insulator to metal in the temperature region between 180 K and 270K. Under certain condition, a half (50%) of the crystal surface was converted into another phase by one excitation photon for every 1000 EDO molecules.
METAL-INSULATOR (M-I) TRANSITION IN (EDO) 2 PF 6 CRYSTALS
As decreasing the sample temperature, organic donor based molecular conductor (EDO) 2 PF 6 crystal shows a noble metal (M) to insulator (I) phase transition at T c = 280 K as schematically shown in Figure 1 [1] . The driving mechanism of this transition is considered to be coupled cooperation of Peierls transition, charge ordering and anion ordering by virtue of the spin-molecular conformation (lattice)-charge coupled multi-instability. This M-I transition in (EDO) 2 PF 6 can be also sensitively probed by spectroscopic method [2] . As shown in Figure 2 , a large change in reflectance spectrum really occurs around 280 K. Reflection band observed around 1.3 eV has been tentatively assigned to charge transfer excitation among EDO molecules in charge ordered state, i.e. excitation from
. From the view point of the study of photo-induced cooperative phenomena, this crystal is an important and fascinating candidate for photo-induced M-I transition accompanied with molecular conformation (lattice), electronic structural and magnetic changes. In addition, photoresponse of this crystal will be also important target for application. Largely enhanced photo-induced reflectance change, which is often the case for the photo-induced cooperative response near T c , can be expected in near IR and visible region at room temperature under ambient pressure for (EDO) 2 PF 6 crystal.
REFLECTANCE CHANGE IN (EDO) 2 PF 6 CRYSTALS INDUCED BY FEMTO-SECOND LASER IRRADIATION
Here, we report the reflectivity change in (EDO) 2 PF 6 crystal (∆R/R) induced by the irradiation of femto-second (fs) pulsed laser (pulse width: 120 fs, photon energy: 1.55 eV, repetition rate: 1 kHz) which has been observed utilizing the pump-probe technique. The crystal surface with the size of 0.2x1.5 mm 2 was excited by laser light and change in reflectance spectrum was probed utilizing white
. The pulse width of the white light was about 200-250 fs, which restricted the time-resolution for the photo-reflectance measurement. Large and ultra fast reflectivity change has been really observed in the wide temperature range between 180-270 K. The spectral shape of ∆R/R observed 60 ps after photo-excitation can be well explained by the transformation of the half (50%) of the crystal surface in original I-phase into Mphase. This result strongly suggests the occurrence of the photo-induced I-to-M phase transition in this crystal within 60 ps. To obtain the detailed information of the transition dynamics, time-dependence of ∆R/R at the photon energy of 1.36 eV and its excitation intensity dependence have been observed. As shown in Figure 3 , the ∆R/R changed just after photo-excitation and kept the same value until a few hundreds picoseconds after photo-excitation if the crystal was illuminated by rather strong excitation light (6.9x10 14 photons/cm 2 ). The obtained result clearly shows that an I-to-M phase transition in (EDO) 2 PF 6 crystal occurs within 20 ps. Such an ultra fast phase conversion process cannot be driven by simple heating effect by laser irradiation. In addition, based on the estimated excitation photon density from the optical conductivity [2] , the one excitation photon for every 1000 EDO molecules induced phase conversion with the yield of 50% on the crystal surface. The estimated temperature increase due to laser irradiation is less than 10 K even if the all absorbed photon energy was converted into the heat energy. This estimation also supports the idea that the observed phase conversion at well below T c is not via simple thermal mode but photon mode. Observed ultra fast and highly efficient photo-switching from I-phase to M-phase at rather high temperature (180-270 K) seems to be reflecting an important role of spin-molecular conformation (lattice)-charge coupled cooperativity in the photo-excited state. In addition, the noble photo-response of (EDO) 2 PF 6 at around room temperature is demonstrating that organic correlated system with multiinstability is an important candidate for application in optical signal processing. 
